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Prior art . . . 

As theconventionai in-Wood component concentration measurement devices using 

emymedearcdes,!^ • 
examination device Ttee devices can f^^mm*.*^****"" 

samples^easuime*^ . 
soeariareexr^ivewimWgh^ 

measurement, and large amounts of samples and buffer solutions are needed, but also skillful 
workers are needed to operate them, and service and control of the devices arecompl.cated. 

In the recent years, the in-blood component concentration measurement dev.ee show »n 
Figure 6 that can perform a measurement in a simple manner has been proposed. In thus m-blood 
co^, cordon measurment device, display unit (52) andoperation urrit (53) are set in 
c^booy(51).Ala),c a rtridge(54)is.sdba . 

c^dgeWinm^^^ 

bo<!y(51).effiymefita(55)isboiidrf 

exposed below said cartridge (54) to form an enzyme electrode. 

In the measurement of the in-blood component concentration, a piercing needle known as 

alarutf^sto^mthefi^ 
aribk^dmplet^ 

n^byfeetriynieelec^ . f 

' r^««iccsoh« " 
.were also applied and wiped up. 

Problems to be solved by the invention ; 

Tteafwma^ccwem^ 
fcaasr^sizeaimalow^ 

following problems. ^ ' ' 

® One has to prepare both the main body, ofttemeasu^ 

separaler^yfromttemam^^ 

lar^tocou<rttebldri^ 

©Aferwlle^ 
.tofcemambodyofmeasu^ 

xmedroplrtofbl^^ 


©Themeasiiitmei^ 
feeroyrnefilmarrffcef^ 


be sufficient lo fill up the entire region of the en^me filni, ami care should be taken in the 

measurement. * 

©bordertocleanaftermeaur^ 

Thl makes .he operation completed and time consuming. Also, >f the surfaced the sutatrate 
clectrodeisdirectlytouched while 

scratched and damaged On the other hand, ifwipingUcWedoutu^anrtJy,thelH I wd 
droplet would be left on the enzyme film and will influence the next round of measurement 
adversely. The so-called carry-over degrades the measurtmcnt patson. 

©Astfcsistrateele^deari^ 
degree of adhesion between the substrate electrode ^ enzyrne fUm is reflected in the^ 
measurement result, and this may lead to deterioration of the measurement preaston. to the 
enzyme film is mounted on the substrate electrode, b order to realize a mgh ao^ra degree, 

electrode, i„ order to realize a high adhesion wiA 
convex shape, and the manuiactimng cost is ftus very high. 

© When the enzyme film is exchanged, one has to perform a complicated operation such 

insulledsotad,*^ 

electrodeoutputisnot stable, M**l*te*wMM**»*^»^* 

"^Wtenttesuostrateelectr^ 
with (he case body, thus making it imrxwsible to exchange it . 
These are disadvantages. 

Ther^seofthismveiitiroistosdvelheato 
convetmonalte^^ 

the measurement preparation can be simply w±^*mM**-«" 

precision is high. 

Means to solve the problems and (unction • 
to order to realize the aforementioned purpose, lhis mverdionprov.desatypeofui-blood 

componentcc^^ 
c^ponemconcer^ 
n^crtdev^ 
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measurement device in a quick connect/disconnect manner, a cap body for the lancet to fit on the 
aforementioned main body of measurement device in a quick conned/disconnect manner and 
covering the lancet, and an enzyme electrode which is set inside the aforementioned cap body for 
the lancet, and which has its connecting terminal extending to the outside and connected to the 
connector of the aforementioned main body of the measurement device. 

In the in-Wood component concentration measurement device with the aforementioned 
configuration, a lancet is set protruding from the tip of the cylindrical rod shaped main body of 
measurement device. On me other hand, the cap body for the lancet is a cyhndricai case that also 
becomes the tip of a mieropipette. On the inner surface near the th^ofthe case (cap body), a 
film-shaped enzyme electrode having a connecting end is set The connecting end of the enzyme 
electrode is inserted into the connector of the mam body of the measurement device. The lancet 
can be disposed protruding out from the tip side of me cap bc>oy for me lancet. Coitsemienth;, 
when a finger is pricked by me protruding lancet, the blood from the tip of the finger is attached 
on the enzyme electrode on the inner surface ofthe cap b<^ for tne lancet, and to 
component concession is measured. That is, m this measuremM device, the lancet and the , 
enzyme electrode are integrated with the main body of the measurement device. As a result, the • 
preparation for measuring become 

performing the operation of a mieropipette. Also, as mere is no need to move the finger with the 
bl&d droplet on h, me collected blood sample can be used in the measurement for sure. In* . 
addition, by operating the plunger of the rnara body of measurement device, 
»!im«m and the cleaiu^ buffw solution can 

operation, the enzyme electrode is not touched, and damaging of the enzyme film and scratching 
of the substrate electrode can be prevented Also, exchange of the .enzyme electrode can be. 
carrid out simply by ooimecting/disco^ 

Application examples . 

Figure 1 is m obtique view fllu^ 
concentration measurement device in this invention. 

The in-blood component eohttntration measuretnent device comprises the following 
parts: main body (1) of the measurement device, lancet (3) mounted in an appropriate position of 
said main body (I) of the measurement device in a quick connect/disconnect manner, cap body 
(2)forfoeianeettofit<msaidimuft . 
connect/disconnect manner and covering said lancet (3), and enzyme electee (4) which is set 
inside said cap body P) for the lancet and which has ite 
connector (14) of said main body (1) of the measurement device. 


,i«rtcc ufonned as a cylindrical rod-shaped pen 

As shown in Figures 4 and 5, said enzyme electrode^) us so a » m v 
(43b), and comtecling portions (42a), («i).wrinpMW 


polyimide K«n is «scd, and Ihe saising potion is defined by means of phojolithography . Also, 
on said insulating protective film (44), iminobiDzeden^efilm(45)isfoimed.Said. 
immobilized enzyme fib) (45) has a 3-layer configuration comprising Naphion[transiiteration] 
layer(45a), enzyme byer(4ft*a^^ 

commercial name of a product of polyperfluorosulfuric acid manufactured by DuPont Co. of the 
USA. It is a cattonic exchange polymer. The cornmercially available form of Naphion is a 5% 
solution (with ethyl alcohol as the solvent). It can easily form a film. In the application example, 
the film is formed by means of dip coating. Enzyme layer (45b) is pie|)ared by dip coating wim 
an enzyme solution to form a film. The enzyme solution is prepared by adjusting to have 10% of 
glycoseoxidase(GOD),7i%ofbull serum afcuriim^ A), a«J 0.5% of gmtar aldehyde in 0.1 
mol of phosphatebuffer solution (pH 6.0). Enzyme electrode(4).with said configuration is 
bonded by an adhesive on the inner peripheral portion of cap body (2) for lancet In this case, 
connecting end (4 1 a) is exposed outside cap body (2) for the lancet, and connecting ends (42a) 
and (43a)of functional electrode (42) andcoiitroldectrode(43)cante 
(14) of main body (1) of me measurement device (see Figure 3). 

When the in-blocd component concentration measurement device with the 
aforementioned coofignration is used to measure the concentration ofme in-blood component, 

..4heoperationisp<rfom^^ 
(2)fbrthelaw>*inou!tt^onftUr^ 

comes into close contact with the surface of the finger tip. Then, as the first stage of plunger (13) 
is pushed m me 2-*ep operation 

(22)), and blood comes out fiom the skin surface. The blood comes into contact with enzyme 
electrode (4) on the irmer surface of cap body (2) for the lancet, so that measurement can be 
performed. As the blood makes contact with enzyme film (45) of enzyme electrode (4X me 
following reaction takes place due to the enzyme glucose oxidase (GOD) in enzyme film (45). 
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2 Gluconic acid 


^rf^-^•^^ fc,-, »•T tl * ,,,,,,, " 

changes in the design* 

operation of the micropipet.*: 
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® Also, there is no need to move the finger with blood attached to itConsequentlyJt is 
possible to ensure that the collected blood sample is used in the measurement 

@ As the enzyme electrode is not touched in me wiping-im operation, elc., me eiizyme 
film is not damaged, and the substrate electrode is not scratched. 

® The enzyme electrode has a simple structure and canoe manufactured in mass 
production with a low cost Consequently, it may be used as a disposable type. 

® Exhaustion of the cleaning buffer solution, etc., is carried out by means of the . 
exhaustion operation of the micropipette. Consequently, no residual liquid drop is left on the 
enzyme electrode. Consequently, it is possible to prevent carry-over, and a high measurement 

precision can be realized. 

@ As the enzyme film is integrally covered on the substrate electrode, the adhesion 
degree between we.enzyme film and the substrate electrode is constant, and measiirenent can be 
performed with excellent reproducibDity. 

© Also, as there is no need to exchange the enzyme fita, to is no need to perform a 
wiping of the substrate electrode and other operations that require great care. 

® Exchange of the enzyme electrode can be perfdmedbycomectmgf^ 
cap ibody for the lancet, and the exchange operation is very easy. . 

® Only sntaB amounts of cleaiu^ buffer soh^ 
addition to the blood, there is no need to use a wiping tool, and the operating costs canbe cut . 

These are excellent effects of the invention. 

prirf^^m^onofthefiggej 

Figure 1 is an oblique view illustrating the m-blccd component concentration 
measurement device in an application example. Figure 2 is a laoss-sectional view of the cap. 
body for the lancet in the in-blood component concentration measurement device of the 
application example, figure 3 is an oblique view illustrating the state after the cap body for the 
lancet of the in-blood component concentration measurement device in the application example- 
is remo ved. Figure 4 is a longitudinal cross-sectional view iUustraling the main portion of me 
enzyme electrode of the in-blood ^ comport coiicentration measure 
application example. Figure 5 is a lateral cross-sectional view illustrating the main portion of the 
eiizyme electrode of the m-blood cotiu^ 

application example. Figure 6 is an oblique view illustrating a conventional nnbibod component 
concentration measurement device. 
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Figure 1 

Key: 1 Main body of the measurement device 
2 Cap body for the lancet 



Figuie2 


Key. 1 Main body of the measurement device 
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Key: 1 Main body of the measurement device 
2 Cap body for the lancet 
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Figure 6 
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